Modeling and control of XY table using trajectory adaptive ZPETC / Hashimah Ismail by Ismail, Hashimah

* (MS) = Main Supervisor       (CS) = Co Supervisor 23
THE RESEARCH ABSTRACTS
Vol : 11
DOCTORAL
Name  :  HABIBAH BINTI ZULKEFLE
Title  :  FABRICATION OF NANOSTRUCTURED ZnO/MgO BILAYER WITH PVDF-TrFE LAYER  
  FOR METAL-FERROELECTRIC-INSULATOR-METAL (MFIM) CAPACITOR APPLICATION
Supervisor  :   PROF. ENGR. DR. MOHAMAD RUSOP MAHMOOD (MS)
   ASSOC. PROF. DR. ROZANA MOHD DAHAN (CS)
   MRS. RAUDAH ABU BAKAR (CS)
Name  :  HASHIMAH BINTI ISMAIL
Title  :  MODELING AND CONTROL OF XY TABLE USING TRAJECTORY ADAPTIVE 
  ZPETC
Supervisor  :   ASSOC. PROF. DR. RAMLI ADNAN  (MS)
   ASSOC. PROF. DR. MOHD HEZRI FAZALUL RAHIMAN (CS)
The nano-MgO films, nano-ZnO films and nanostructured ZnO/MgO 
bilayer films were synthesized using sol-gel spin coating method. The 
uniform and smooth nano-ZnO film was utilized as the oxide dielectric 
template to produce nanostructured ZnO/MgO bilayer films. The nano-
MgO films and nanostructured ZnO/MgO bilayer films were deposited 
at various deposition parameters (solution concentration, number of 
layer and annealing temperature). The effect of deposition parameters 
towards morphology and dielectric properties of nano-MgO films and 
nanostructured ZnO/MgO bilayer films was investigated. The variation of 
solution concentrations revealed that nano-MgO film and nanostructured 
ZnO/MgO bilayer film with 0.4M concentration produced improvement 
in the electrical properties as seen by the uniform particle distribution. 
The 0.4M nanostructured ZnO/MgO bilayer film showed an increment in 
dielectric constant, k (5.71) in comparison to 0.4M nano-MgO single layer 
film. Hence, 0.4M concentration was the optimized solution concentration 
utilized for both nano-MgO films and nanostructured ZnO/MgO bilayer 
films, for investigating the number of deposition layers of these films. For 
both films, 10 layers of MgO were found to give significant improvement 
Trajectory tracking application is widely used in industry especially for 
manufacturing process. Control systems design for precise and high-
speed trajectory tracking is challenging enough as the plant system model 
transfer function will be presented by non-minimum phase system. In this 
thesis, a new digital tracking control technique by utilizing feedforward 
adaptive ZPETC is proposed to solve the non-minimum phase problem. 
The proposed feedforward controller design was tested and applied on 
an XY table by simulation and real-time experiment. XY table is a flat 
surface mechanical system which facilitates horizontal motion in X and 
Y axes and normally used for machinery. Good controller design can 
provide precise trajectory motion of both axes and thus minimize the 
tracking and contour error of the XY table. The XY table plant discrete-
time models were obtained from input-output experimental data using 
Matlab system identification toolbox. Sampling time 45 ms was used to 
get nonminimum phase discrete-time plant model and minimum phase 
system was obtained using 60 ms sampling time. Minimum phase system 
was also used to test the usability of the proposed control technique. 
In this study, adaptive feedforward ZPETC without factorization of 
zeroes was considered. Optimum values for gain compensation filter 
coefficients of adaptive ZPETC were obtained using Recursive Least 
in the surface properties. Most importantly, an enhancement in k value 
(9.70) for nanostructured ZnO/MgO bilayer film annealed at 475°C. 
This study has produced a novel metal-ferroelectric-insulator-metal 
(MFIM) capacitor configuration of ZnO/MgO/PVDF-TrFE by utilizing 
optimized nanostructured ZnO/MgO bilayer film as dielectric layer, 
with the integration of PVDF-TrFE as polymeric ferroelectric. With 
this novel MFIM capacitor configuration, a high electrical strength of 
polarization-field (P-E) hysteresis loop was obtained. In addition, the 
enhancement in k value (19.42) for ZnO/MgO/PVDF-TrFE film was 
caused by the increased in β-phase crystals in the film. This contributed 
to an improvement in the spontaneous polarization of ZnO/MgO/PVDF-
TrFE film. Ultimately, the capacitance value obtained for ZnO/MgO/
PVDF-TrFE film was significantly enhanced (35 pF) with the addition 
of PVDF-TrFE co-polymer film in the capacitor configuration.
Square (RLS) parameter estimation process. To widen the frequency 
bandwidth of adaptive ZPETC and improving the tracking performance 
at high frequency, model reference was introduced in this process. 
Adaptive ZPETC with model reference was tested by computer 
simulation and real-time experiment. High and low frequency reference 
inputs were used and the motion performances were then compared to 
Adaptive ZPETC without model reference, Error Filter ZPETC and 
Conventional ZPETC for benchmarking. The simulation results of the 
proposed controller using non-minimum phase system show better 
motion performance by almost 100% improvement compared to all 
benchmarking techniques for both high and low frequencies reference 
inputs. Real-time experiment also shows comparable results which 
achieved contour error for high reference input of 0.2016 mm whereas 
3.6008 mm by using conventional ZPETC, 2.3003 mm for Error Filter 
ZPETC and adaptive ZPETC without model reference 0.2418 mm. 
Similar trend of results was obtained for minimum phase system. In 
conclusion, the proposed method can improve the tracking performance 
of non-minimum phase system and also can be applied to minimum 
phase system. This is proven by simulations and real-time experiments 
works.
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